Department of Defense
INSTRUCTION

February 21, 1995
NUMBER 6055011

USD (A&T

SUBJECT : Protection of DoD Personnel from Exposure to
Radiofrequency Radiation and MIlitary Exenpt Lasers

Ref er ences: (a) DoD Instruction 6055.11, “Protection of DoD
Personnel from Exposure to Radiofrequency
Radi ati on, “ August 20, 1986 (hereby cancel ed)

(b) DoD Instruction 6050.6, “Exenption for Mlitary
Laser Products, “ May 1, 1978 (hereby cancel ed)

{c) DoD Directive 1000.3, “Safety and Cccupati onal
Health Policy for the Departnent of Defense, *
March 29, 1979

(d) Institute of Electrical and Electronics
Engi neers (I EEE) €95. 1-1991 ,» “I EEE Standard for
Safety Levels with Respect to Human Exposure to
Radiof requency El ectronmagnetic Fields, 3 kHz to
300 GHz, " April 27, 1992

(e) through (k) , see enclosure 1

A.  REISSUANCE AND PURPOSE

This | nstruction;:

1. Rei ssues reference (a) , incorporates and cancels
reference (b) , supplenents reference (c) ., adopts the RF exposure
guidelines in reference (d), and updates procedures for
protection of personnel £from radiofrequency el ectronmagnetic
fields (RF EMF) .

2. Establ i shes policy and assigns responsibilities,
pursuant to reference (c) , for individual mlitary |aser products
that are exenpt from the radiation safety perfornmance standards
set forth in reference (e) . The exenpt ion is set forth in
encl osure 2 and anended by encl osure 3.

B. APPLICABILITY AND SCOPE
This | nstruction:

1. Applies to the Ofice of the Secretary ofDefense (OSD) ,
the Mlitary Departnments, the Chairman of the Joint Chiefs of
Staff, the Unified Conmbatant Conmands, the Uniformed Services
Uni versity of the Health Sciences, the Defense Agencies, and the
DoD Field Activities (hereafter referred to collectively as “the
DoD Conponents” )



2. Applies to all DoD civilian and mlitary personnel who
may be exposed to RF EMF, except for patients undergoing
di agnostic or therapeutic procedures in nedical and dental
treatnent facilities.

3. Applies to operations during peacetine, and to the
maxi num extent possible during wartine, to limt personnel
exposure to RFEMF. |t is recognized that during-war or conbat
operations, requirenents in this Instruction nmay not be feasible.

4, Applies to laser products that are used exclusively by
pob Conponents and are (a) designed for actual conbat or conbat
training operation; or are (b) classified in the interest of
nati onal security. |ts provisions do not apply to |aser products
i ntended primarily for indoor classroom training and
denonstration, industrial operations, scientific investigation,
or nedi cal application.

c. DEEINITIONS

Terns used in this Instruction are defined in encl osure 4.

D. ROLICY
It is DoD policy to:

1. | dentify, attenuate, or control by engineering design,
protective equipnent, admnistrative actions, ora conbination
t hereof, hazardous RF EMF and ot her dangers associated with DoD

el ectronic equipnent. That policy shall be enphasized during all
phases of equipnment design, acquisition, installation, operation,
and mai nt enance.

2. Limt personnel RF exposure to levels that are within the
perm ssi ble exposure limt (PEL) in enclosure 5.

3. Define and control areas in which RF exposure to
personnel could exceed the PEL, including sinultaneous exposure
fromnore than one RF emtter.

4. Ensure personnel are aware of potential RF exposures in
their workplaces and duty assignnents, and the control neasures
i nposed to Iimt their RF exposures.

b. | nvestigate and docunent RF overexposure incidents.

6. Comply with as many of the |aser safety standards set
forth in reference (e) as practicable.
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E. RESPONSIBILITIES

1. The -
as the DoD *’ Designated Agency Safety and Heal th

Oficial,” shall:

a. Provide policy and guidance on RF and | aser
protection natters in the Departnent of Defense.

b. Serve as the principal point of contact with Federal
Agencies on RrF and | aser protection natters.

c. Establish, as an integral elenent of the Defense
Envi ronnmental Security Council (DESC) and rel ated Board and
Commttee structure, the Tri-Service Electronagnetic Radiation
Panel (TERP) , which serves as a resource of resident expertise in
coordi nati ng and addressi ng RF exposure and biol ogical research
| ssues, and the Laser System Safety Wrking Goup (LSSWG) as a
resource ofexpertise in |aser Issues.

_ 2. The ﬂnda_%irthe_mugm?.mmnu shall establish and
mai ntain RF EMF an aser protection prograns under the
cogni zance of the DoD Conponents’ designated “Safety and Cccupa-
tional Health Oficials” to carry out this Instruction. Such

prograns shall include the mnimum requirenents in enclosure 5.

F.  PRQCEDURES

The RF and | aser protection program of the DoD Conponents
shall include the elenents described in enclosures 5 and 6.

G EEFECTIVE DATE

1. This Instruction is effective imedi ately. Det ai | ed
| npl enenting instructions are only necessary to provide for any
DoD Conponent - uni que situations.

2. DoD Conponents nust satisfy their bargaining obligations

W th unions under U.S.C. Chapter 71 prior to inplenenting any
changes generated by this Instruction. The Instruction does not

supersede any existing collective bargaining agreenent until the
agreenent expires and the bargaining obligation is fulfilled.

C;auoc /ﬂ[/(z4uou4£%'
Encl osures - 8

1. References Paul G. Kaminski
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REFERENCES, continued

(e Title 21, Code of Federal Regulations, Part
1040, “Performance Standards for Light-Emtting
Pr oduct s”

(f) DoD 4160.21-M 1, “Defense Demlitarization
Manual ,” October 1981, authorized by DoD
Directive 4160.21, Decenber 5, 1980

(gy National Council on Radiation Protection
(NCRP), Publication No. 118, “A practical Quide
to the Determ nation of Human EXposure to
Radiofrequency Fields, "™ 1993

(h) Anmerican Conference of Governnental Industrial
Hygi eni sts (ACGIER), “Threshold Limt Val ues
(TLVs) and Biol ogical Exposure Indices for 1992-
1993," 1992

(i) American National Standards Institute (ANSI)
c95.2-1981, “Anerican National Standard Radio
Frequency Radiation Hazard Warning Synbol,” 1981

(j) Institute of Electrical and El ectronics
Engi neers (| EEE) ¢€95.3-1991, “| EEE Standard
Recommended Practice for the Measurenent of
Potentially Hazardous Electromagnetic Fields -
RF and M crowave,” August 21, 1992

(k) MIL-STD-882C, “System Safety Program
Requi renments, " January 19, 1993
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DEPARTMENT OF HEALTH. EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE
PFOOD AND DRUG ADMINISTRATION
ROCGKVILLE, MARYLAND 09K

JUL 29 W76

Mr. George Marienthal

Deputy Assistant Secretary of Defense
Environment and Safety

Department of Defense

Washington, D.C. 20301

Dear Mr. Marieanthal:

This | etter will respond toyourletter of July 2. 1976, to the Director
of the Bureau of Radiological Health of the Food end Drug Administration
requesting am ¢ xempt ion fromthe FDA radiation saf e ty perfornmance standard
for laser products (21 CFR 88 1040. 10 snd 1040. 11) which becones ef f e ctive

on August 2, 1976: -

Under the @ uthority delegated to me by the Assistant Secretary for

Bealth of the Departnent of Health, Education, e nd Welfare (21 CFR § S. 1),
pursuant t0 sections 358 and 360B of the Public Health Service ACt, oS
apended by t he Radiation Control for Bealthe d Safety Act of 1968 (42
U.8.C. 8 263f and 263j), | hereby exempt fromthe provisions of2l1 CFR
881040. 10 and 1040. 11, aadfrom the provi sions of 21 CFR Part 1002
(except § 1002. 20). laser products thst ere used exclusively by Department
of Defense conponents e nd thate redesi gned for e ctual combator conbat
trai ni ng operations or e re classif ied in the interest of nat fonal security.

It is my understandi ng that this exenpti on is necessary because laser
product. that e r e to be used by the military for the purposes e tated e bove
require capabilities which do not lend thenmselves tofull conpliance with
all provisions ofthe laser standard pronul gated under the Act. Your
request for exemption ® cknow edges thet in wmost instances the specified
def ense mission for whi ch the productsere intended could not be fulfilled
1f total conpliance with the standard were required.

In recommendi ng that your request for exemption be granted, the Bureau of
radi ol ogi cal Realth considered the laser user safety and control proce-
dures utilized by the Departnent of Defense. These include: for the US.
Army, AR 40-5, Health ¢ nd Environment A& 25 Septenber 1974; AR 40-46, Control
of Health Bazards f rowm Lasersand Ot her High Intensity Optical Sour ces,

6 February 1974; TB MED 279, Control of Hazard t0 Health from Laser Radi a-
tion, 30 May 1975; for the U 'S. Air Force, AF Manual 161-32, Laser Health
Hazards Control, 20 April 1973; e nd for the U S. Ravy ANS| 136.1, 1973,
Anmeri can National Standard for Safe Use of Lasers. Additional contr ol
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procedures utilized by the Department ofDefense include: operator train-
ing in the safeuse of tactical e quipnent, performing an in-depth “hazard
® nal ysis of such equipment during various stages of its life cycle, a
hazard analysis of training e nd testing sites, end routi ne surveysofsuch
® quipment located at mlitary installations.

The granting ofthis exenption is e |so based upon t he understanding t hat

the Departnent of Defense will e stablish monjtoring procedures to e asure
that (1) only laser products designed ® xpressly for 8 ctual combat opera-
tions or combat training operations e nd laser products classified in.the

I nterest of national defense will be procured or manufactured bythe
Department of Defense pursuant to the requested exenption, e nd (2) the
Department of Defense will maintain e permanent record of the status of

al| exenpted |aser products, including their ultimte disposition. The
products will mot be di sposed of thrqugh excess or surpl us property channel s
vithout ¢ dvance e uthorization by the FDA

As e further condition of this e xenpt ion, the Departnent of Defense has

e |lao e greed to provide ane nnual report to FDA summarizing the internal
records nmaintained on the @ xenpted products, identifying types of |aser
products e nd manufe cturers. Furthermore, Departnent of Defense procurenent
speci fications for such e xenpted products will include, to the extent
practicable, the radiation safety provisions ofthe e ppI i cabl e Federal

st andard (21 CFR 1040.10; 1040.11) unless o dequate e Iternative controls ere
to be provi ded by the Department of Defense. Any substantive e nmendnents

to the radiation saf et y procedures enclosed withyourletter of July 2,1976
will be submitted tothe FDA for review.

Al'l e xenpted products ere e lso tobe clearly identified o ither by the |abel
set forth below, or by other wmeans;

CAUTI ON

This e [ ectronic product has been ® xempted from FDA
radiation safety per f or nance standsrds prescri bed

in the Code of Federal Regulations, Title 21, Chapter
I, Subchapter J, pursuant to Exenption No.
| ssued on . This product shoul d not be used
W t hout e dequate protective devices or procedures.

W request, as o term of this @ xenption, that the Departnent of Defense
list 48 the e nnual report to this Agency. e || exempted pgoducts Which e re
identif | ed by eneans other than by the e bove |abel, end provide detailed
| nformation as to the e |ternati ve meansof identification provided, and
the bases for such e Iternative means of identification.

2-2
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Page 3 - M. (Ceorge Marienthal

This” exenption is granted upon the understanding that all of the, e bove
commitments, Set forth im your lecter of July 2, 1976, e re fulfilled by

t he Department of Defense. The e xenption may be withdrawn or e nended if

any Oof those terns ere mote dtired to ,orif other information becones

svai l abl e that indicates thatthe public health and safety are not adequately
protected fromelectronic product radiation emitted by products e xenpted

pur suant to this aut hori zati on.

This exemption shall be ref e rred to as Exemption No. 76EL-01DOD | ssued on
July 26, 1976, e ndanycorrespondenceconcerningits implementation should
be directed to the Director of the Bureauw of Radi ol ogi cal Health. Acopy
of your July 2, 1976 letter requesting the e x=ption (withet tachments)
and this notice of e pproval will be filed in the FDA Public Records and
Docunents Center, Room 4-62, 5600 Fi shers Lane, Rockville, kill.

We o ppreciate your cooperation in this matter.

Acting Commis er of Food and Drugs

2-3
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Public Health Service

Food e wl Drug Administration

MAR 18 1986 Rockville VD 20857

George W Siebert

Director Of Safetye nd

Occupational Realth Policy

Officeof t he Assistant Secretary of De fense

Washington, D.C. 20301-4000 Ref. Docei 76EL-01DoD

Dear Mr. Siebert:

This letter is in response t0O your January 6, 1986 request for amendment
of e xemption 76EL-01DoD to e liminete the requirement for e e aual r eport .
Under this @ xemption, laser products whiche I € intendedt O De ueed in
combat Or i N training for combat were ® xempted, e S necessary, froas the
performance standard for lsser products as provided in 21 CFR 10 lo.5.
These products were ® |-0 ® xempted from the reporting requirements of

21 CrR 1002. 10 ¢ nd 1002.12 under the e uthority provided in 1002.51.

At the time this exempt ion was granted, the perf ormance standard fOr laser
products was not yet in @ ff @ ct, ¢ nd the Agency could not r easonably e nt iecipate
the type or msgnitudeof probleas wvhich wouldhbe ® ncountered, or the efficacy
of the various mechanisms provided i n t he standardim ® ddressing these
problem. The Agency e | ect ed e t that time tO maintain vhat was considered

t he winimal regulatory position consistent with ite responsibility for
Public Bealth, ® nd, therefore, the e nuel report 1ag requirement was retained.
Now the Cent er has e Imoet ten years of ® xperience in ® dministering these
regulations, e nd has received nine e nnuel reports froa your department. At
this point in time, it is my judgment thet these reports on ® xempted products
e re no longer needed as ¢ monitoring tool.

Theref ore, e provided by 21 CFR 1010.5(e)(2), the Department of Def e nse (DoD)
exemption is hereby emended to revoke the requirement for en ¢ Mul report.
The e ff e ctivedateoft hi S e mendmentis September 1, 1965. Please note that
while DoD will mo longer aced t 0 e uhit the subject e nnual reports, it will

e till be ® xpected t 0 maintsin the types Of records on which this report was

b-cd. This inf ormation may be requested when we aced to confirm o
manufacturer’s elaim that be 18 producing laser products for beD procurement
and that his products e e indeed subject t0 ® xemptioa. Your continued close
cooperation in providing pertinent information upon request 48 recognized o d
® ppreciated, ® nd, of course, e uch requests till be 1imited to information
which doee N0t 1iwmpact ON natienal security.

X trust that thie resolution Of the issues satisfactorily addresses your
concerns.

Sincerely vo

]

s,

ha G.. Wil
irector
ater furDeviceess sui
Radiological Health
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DEFINITIONS

1. Averagina Time (I..)+« The tine period over which exposure is

averaged for determning conpliance with a PEL val ue.

2. Controlled Environment.  Locations where RF exposures may
exceed the levels given in table 6-2-1, but do not exceed the

| evels in table 6-1-1 (enclosure 6, at t achment 6-1). General |y,
controlled environnents represent areas that nmay be occupied by
personnel who accept potential exposure as a concomtant of em
pl oynent or duties, by individuals who know ngly enter areas
where such levels are to be expected, and by personnel passing
t hr ough such areas. Exi sti ng physical arrangenents or areas,
such as fences, perimeters, Or weather deck(s) of a ship may be
used in establishing controlled environnents.

3. Electric Field Strength (E). The nmagnitude of the electric

field conponent of an electromagnetic wave expressed in units of
volts per neter (V/m

4., Exposure. Partial Body Partial -body exposure results when
RF EMF are substantially nonuniform over the body. Fi el ds t hat
are nonuni form over volunes conparable to the human body occur
due to highly directional sources, re-radiating sources, standing
waves, or in the antenna's near-field region.

5. Ear-Field Region . The region far enough from an antenna that
the radiated power per unit area decreases wth the square of the

range. In the far-field region, the field has a predom nantly
pl ane-wave character; i.e., uniform distributions of electric and
magnetic fields in planes transverse to the direction of propaga-

tion.

6. Fluence. The energy density of the EMF when integrated over
the duration of the exposure, usually expressed in units of
joul es per square centineter (J/cm?®).

7. Hexrtz (Hz). The unit for expressing frequency. One hertz
equal s one cycle per second. Commonly used nultiples are kil o-
hertz (kHz), negahertz (MHz), and gigahertz (GHz).

8. Human Resopnance Range. IThe frequency region where absorption
of RF energy in the body as a whole is enhanced. For sizes rang-

ing froma baby to an adult, peak absorption varies dependi ng on
the individual’'s size relative to the wavelength and orientation
relative to the polarization of the field. The PELs have been

established to cover the range of human sizes, shapes, and posi-

tions.

0. Magnetic Field Strength (H). The magnitude of the magnetic

field conmponent of an electromagnetic wave expressed in units of
anps per neter (Am

4-1



10. Mathematical Expressions. Standard notations are used in

the text and the tables to show operations, such as, a/b to nean
bdivides a, abora (b) or (a) (b) to mean a multiplies b,a® to
mean a raised to the bth power, and the synbol < to nean |ess

t han.

11. Near-Field Region. A region generally in close proximty to
an antenna or other radiating structure in which the electric and
magnetic fields do not exhibit a plane-wave relationship, and the
power does not decrease wth the square of distance fromthe
source but varies considerably from point to point. The near-
field region is further subdivided into the reactive near field,
which is closest to the radiating structure and contains nost or
nearly all of the stored energy, and the radiating near field,
where the radiating field predom nates over the reactive field
but | acks substantial plane-wave character and is conplicated in
structure. (For nost antennas, the outer boundary of the reac-
tive near-field region is considered to occur at a distance of
one-hal f wavelength from the antenna surface.)

12. Pemissible Exposure Limit (PEL). The PEL is establi shed

for the protection of personnel. There are no expectations that
any adverse health effects will occur wth exposures that are
within the PEL, even under repeated or |ong-term exposure condi -
tions. In control |l ed environments, where restrictions on access
may be inplied, the PEL is based on naintaini ng exposures bel ow a
SAR of 0.4 Wkg. That |evel incorporates a safety factor of 10
below a SAR of 4 Wkg that is considered as a threshold, above
which, there is an increasing possibility for adverse biol ogical
effects, but at or below which, there is no established evidence
of any harm to health. | n uncontrol |l ed environnents, where ac-
cess is not restricted, lower levels (equivalent to a SAR of 0.08
W kg) have been adopted over the hunman resonance range as a con-
sensus for nmaintaining |ower exposure levels in public areas.
Since SAR is not an easily neasured quantity, PELsaregiven in
terms of neasurable field paraneters E, H or S as a neans for
denonstrating conpliance wth SAR

13. plane Wive, An EM wave characterized by nutually orthogonal
electric and nmagnetic fields that are related by the i|Inpedance of
free space (377 ohns). For pl ane waves, S, E, and H exhibit the
following relationship: S = E*/3770 = 37.7 H, where S is in
units of mW/em?, Eis in v/m, and His in AAm

14. Power Density (S). Radiated power per unit area, expressed
in units of watts per square neter (W/m*)ormlliwatts or micro-

watt per square centineter (mW/em® or pW/ecm?®) . The term plane-
wave- equi val ent power density, refers to the magnitude of S that
woul d exist for an EM wave in free space having the sane E or H
fields.

15. Radio Freqguency (RF)  The RF region Is defined as extending
from3 kHz to 300 GHz.

4-2
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16. Re-Radiated Field. EMF resulting from currents induced in a
secondary, predom nantly conducting object by EM waves incident

on that object fromone or nore primary radiating structures or
ant ennas. Re-radiated fields are sonetines called reflected or
scattered fields. The scattering object is sonetines called a
re-radiator, or a secondary or parasitic radiator.

17. RE "Hot Spot." A highly localized area of relatively in-
tense RF EMF that nmanifests itself as:

a. Intense electric or magnetic fields imedi ately adjacent
to conductive objects immersed in lower intensity anbient fields,
or

b. Localized areas where there exist a concentration of RF
fields caused by reflections or narrow beans produced by high-
gainradi ati ng antennas or other highly directional sources.

c. For both descriptions, the fields are characterized by

very rapid changes in field strengt h. RF hot spots are nornally
associated wth very nonuniform exposure of the body (partial-
body exposure). The term RF hot spots should not be confused
with an actual thermal hot spot in an absorbing body.

18. Root-Mean-Square (xms). The effective value, or the heating

val ue, of a periodic EM wave. The rns value for E or Hfields is
obtai ned by taking the square root of the nean ofthe squared
values for E or H over an area equivalent to the vertical ecross-

section of the human body (projected area)

19. Specific Absorption Rat. (SAR). The tine rate at which RF

energy is inparted to an elenent of biological body nmass. Aver-
age SAR in abody is the tine rate of the total energy absorbed
di vided by the total mass of the body. SAR is expressed in units
of watts per kilogram (Wkg) . Specific absorption (SA) refers to
t he anount of energy absorbed over an exposure tine period and is

expressed in units of joules per kilogram (J/kg)

20. Uncontrolled Environments. Locations where RF exposures do

not exceed the PELs in table 6-2-1 (enclosure 6, attachnent 6-2)
Such locations generally represent living quarters, workplaces,
or public access areas where personnel would not expect to

encounter higher levels of RF energy.
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DOD RFE AND LASER PROGRAM ELEMENTS

1. RE PEL. No practice shall be adopted or operation conducted
| nvol vi ng pl anned exposure of personnel to RF |evels in excess of
t he applicable PEL.

a. RF PELsare derived from the recommended exposure |evels
in Anerican National Standards Institute (ANSI)/IEEE €95.1-1992,
which is published as IEEE €95.1-1991 (reference (d)), and serves
as a consensus standard devel oped by representatives of industry,
scientific communities, (Governnent Agencies, and the public.

b. The basic dosimetric paraneter for RF exposure is a
whol e- body specific absorption rate (SAR) of 0.4 watts per kil o-
gram (Wkg). Thatlevel incorporates a safety factor of 10 below

aSAR of 4.0 W/kg, which has been determined to be a threshold
for occurrence of potentially deleterious biological effects in
peopl e. PELS are given in terns of neasurable field parameters

as aconvenient correlation to the SAR.

c. For human exposure to RF EMF from 3 kHz to 300 GHz, the
PELs, in terms of root-means-square (xrms ) electric (E) and
magnetic (H) field strengths , plane-wave equival ent power densi -
ties (S) , and induced body currents that can be associated wth
exposures to such fields, are given in tables 6-1-1 and 6-2-1
(enclosure 6, attachnents 6-=1 and 6-2) for both controlled and
uncontrol |l ed environnents.

(1) Controlled environnents are areas where exposure
| evel s may exceed the values in table 6-2-1, but do not exceed
the values in table 6-1-1 (enclosure 6, attachnents 6-2 and 6-1)
Exposures associated wth a controlled environnent include the
fol |l owm ng:

(a) Exposure that may be incurred by personnel who
are aware of the potential for RF exposures as a concomtant of

enpl oynent or duties.

(b) Exposure of individuals who know ngly enter
areas where higher levels can reasonably be anticipated to exist.

(¢) Exposure that may occur incidental to transient
passage through such areas.

(2) Uncontrolled environnents are |ocations where

exposure levels are less than the values given in table 6-2-1
(encl osure 6, attachnent 6-2) . Such environnments include I|iving

guarters, morkplaces or public areas where there are no
expectations that higher RF |levels should be encountered.

d. The PELs for controlled environnents in table 6-1-1
(enclosure 6, attachnent 6-1) are based on scientifically derived
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values to limt the absorption of electromagnetic energy in the
br oader human resonance frequency range of 100 kHz to 6 Gz, and

to restrict induced currents in the body to Ilimt the |ocalized
SAR occurring in the feet, ankles, wists, and hands of

personnel. Foruncontrolled environnments, further reduction
occurs in table 6-2-1 (enclosure 6, attachnent 6-2) to control FrF
| evel s in areas of domcile and workplaces that are not
associated with RF emtters. That reduction is not based on

| essening any known adverse health effect, but isaconsensus
designed to nmaintain | ower exposure levels outside of well-de-
fined areas. The basis and the rationale for the PELs in con-
trolled and uncontrolled environnments are addressed in IEEE
€95.1-1991 (reference (d)). Refer al so to National Council on
Radi ati on Protection (NCRP) Publication No. 119 and Anerican
Conference of Governnental |[|ndustrial Hygienists (ACGIH)
Threshol d Limit Val ues (TLVs) (references (g) and (h)) for
additional information on RF EM-.

e. Rel axati on of the whol e-body averaged PELs given in
tables 6-1-1 and 6-2-1 (enclosure 6, attachnents 6-1 and 6-2) is
all oned for partial-body exposure conditions or through
application ofthe SAR exclusion rule or the | ow power device
exclusion rule as specified in subsection B.6. of enclosure 6.

f. Additional RF exposure limts or exposure restrictions
are not inposed in case of pregnancy.

2. EMF Exposure Guidance for High Power Microwave (HPM) and
Electromagnetic Pulse (EMP) Simulators

a. HPM Systems. For exposure in controlled environnents
i nvol ving HPM narrow band systens, the exposure limt for any
single pulse or series of pulses lasting |less than 10 seconds is
given in table 6-3-1 (enclosure 6, attachment 6-3). For uncon-
troll ed environnents, exposure shal | conform with the PELs in
table 6-2-1 (enclosure 6, attachnent 6-2).

b. EMP Simulator Svstems.For exposure in controlled
envi ronments involving broad-band EMP simulators, the exposure

limt is given in table 6-3-1 (enclosure 6, attachnment 6-3). For
uncontroll ed environnments, exposure shall conformwth the PELs
in table 6-2-1 (enclosure 6, attachnent 6-2)

3. RE Warning Signs

a. The RF hazard warning signformat in figure 7-1 of
enclosure 7 is derived fromthe RF warning synbol published in
ANSI €C95.2-1982 (reference (i)). Variations to include subdued
signs for canouflage or tactical reasomns, Or to provide inproved
visibility under certain lighting conditions, are authorized,
provided the general |ayout of the sign renmains the sane.

5-2



Feb 21, 95
6055. 11 (Encl 5)

b. RF warning signs are required at all access points in
which | evels exceed the controlled environnent PELs listed in
table 6-1-1 (enclosure 6, attachnent 6-1). \Were the RF |evels
exceed the uncontrolled environment PELs given in table 6-2-1
(encl osure 6, attachment 6-2), RF warning signs should be posted
in areas as determ ned by safety, engineering or occupational

heal t h prof essional s. | nstructional or warning statenents should
be inserted on the signs. Exanpl es of such statenents are shown
in figure 4-1 of enclosure 4. In concert with safety and

occupati onal health professionals, commmuanders may waive the
requi renent for signs when necessary in response to mlitary
operational considerations provided personnel are informed of
possi bl e hazards by ot her neans.

C. In areas where access to levels greater than 10 tines
the controlled environment PELs may exist, warning signs al one do
not provi de adequate protection. Oher warning devices, such as
flashing lights, audible signals, barriers, or interl|locks, are
requi red depending on the potential risk of exposure.

i RF protective clothing is not au-
outine use as a neans of protecting personnel.
Protective equipnent, such as electrically insulated gl oves and
shoes for protection against RF shock and burn or for insulation
fromthe ground plane, is authorized where necessary for
conpliance with the induced current limts of tables 6-1-1 and 6-
2-1 (enclosure 6, attachnents 6-1 and 6-2).

5. Investigation of RF Incidents

a. Each DoD Conponent shall investigate and docunent
I ncidents involving personnel exposure that may exceed the PELs
given in table 6-1-1 (enclosure 6, attachnent 6-1), after
i ncluding adjustnents to the PEL, such as, spatial and tine
averagi ng, partial-body exposure, etc., as discussed in the
application and neasurenent sections in enclosure 6.

b. For personnel exposures occurring at, or above, five
times the adjusted PELs in table 6-1-1 (enclosure 6, attachnent
6-1), the followng additional actions are required:

(1) RF EMF neasurenents for docunentation of the RF
exposure that may have been received.

(2) Medical exam nation and recomendations for nedical
followup.

(3) Docunentation providing a description of the
ci rcunmst ances surrounding the exposure incident, statenments from
personnel involved in that incident, and reconmendations to pre-
vent simlar occurrences.
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c. The DoD Conponents shall maintain a repository file for
all i1nvestigations of exposure incidents in which personnel were
exposed to RF |evels in excess of five tines the table 6-1-1
adj usted PELs (encl osure 6, attachnent 6-1)

6. RE Safetv Traipning DoD personnel who routinely work
directly with equipnent that emts RF |evels in excess of the

PELs in table 6-1-1 (enclosure 6, attachnment 6-1), or whose work
envi ronnent contains equipnment that routinely emts levels in
excess ofthe PELs in table 6-1-1 (enclosure 6, attachnment 6-1),
shall receive training so that they are aware of the potenti al
hazards of Rrr, established procedures and restrictions to control
RF exposures, and their responsibility to limit their exposures.
Training shall be conducted before assignment to such work areas.
Refresher training should be given and nay be incorporated into
ot her periodic safety training prograns.

7. Measurement and Evaluation 0f RF Fields  The DoD Conponents

shoul d eval uate RF hazards using the neasurenent procedures and

t echni ques recommended in | EEE €95.3-1991 (reference (j)), as
basi ¢ gui dance. That requirenent does not preclude using other
RF neasuri ng and eval uati on nethodol ogi es.

a. Records ofsurveys, reports, calculations, and control
measures i nposed shall be maintained for each fielded RF emtter
whi ch 1s capable of exceeding the PELs in table 6-2-1 (enclosure
6, attachnment 6-2).

b. Where multiple RF emtters nmay be collocated in fixed
arrangenents, such as aboard ships or at conmunication sites, RF
eval uation data should include a determnation of the weighted
contribution fromexpected sinultaneously operated emtters to
ensure that personnel are not exposed to effective RF |evels
above the PEL.

8. RFE Bioeffects Research Bionedical effects research of EMF
by the DoD Conponents shall be coordinated wth the TERP.

9. Research and Development. The DoD Conponents involved in

research, developnent, testing, and evaluation (RDT&E), and in
acquisition of RF generating equipnent shall identify RF control
requi renents and incorporate protection neasures or identify op-
erational restrictions before fielding. System safety studies
pursuant to MIL-STD-882C (reference (k)) shall use the PELs of
encl osure 6.

10. Operational RF Svstems  The DoD Conponents shall include RF

saf ety and occupational health requirenents in technical orders,
handbooks, manual s,” and ot her publications about siting, opera

tion, and mai ntenance of RF sources and equi pnent. Instal |l ations
operating applicable RF emtters shall maintain docunentation
defining |ocations categorized as "RF controlled and uncontrolled

envi ronnent s.”
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11. Laser Exemptions. I|dentify |aser products that are covered
by the exenption and establish procedures to assure that only

those lasers so identified are manufactured or procured pursuant
to the exenption.

12. Lasexr Procurement. |nclude safety provisions in procurenent
specifications, as required by the exenption, and perform safety

studies and reviews of exenpt |asers. Provide a witten
notification to the manufacturer for each |aser product that is

covered by the exenption. A sanple notification is at enclosure
8. The manufacturer shall be required to |abel each exenpt |aser
wth the “caution” specified in the sanple notification.

13. Laser Inventory. Miintain inventory control and a pernanent
record of the status of all exenpted |aser products, including
their ultimate disposition.

14. Excess Lasers. Report excess l|asers to the Defense
Reutilization and Marketing Service (DRMS) for utilization
screening within the Departnent of Defense. The reporting DoD
Conponent shall maintain accountability during the screening
peri od. Transfer of excess shall be made directly between the
gaining and | osing organi zati ons. | dentify supply system
requi renents for usable parts after utilization screening is
conpl eted; renove and return required parts to the system

Di spose of exenpted lasers in accordance with DoD 4160.21-M1
(reference (f)). No disposal ofpotentially usable |asers or

| aser parts through utilization outside of the Departnment of
Def ense, donation, or sale shall be made w thout the prior
approval of the DUSD(ES) or his/her designee.

5-5



Feb 21, 95
6055. 11 (Encl 6)

APPLICAT| ON AND MEASUREMENTS

A Qui dance on neasuring procedures and techni ques for eval uat-
i ng hazards from RF sources are in the follow ng | EEE standards

that are available for purchase fromthe Institute of Electrical
and El ectronics Engineers, Inc., Custoner Service, 445 Hoes Lane,
Piscataway, NJ 08854-1331, telephone (800) 678-IEEE:

1. = ce (d)). Safety Levels Wth
Respect to Human Exposure to Radi o Frequency Electronmagnetic
Fields, 3 kHz to 300 GHz (order nunber SEH-14878).

2. IEEE €95.3-199] (referepce (j)). Recommended Practice

for the Measurement of Potentially Hazardous El ectromagnetic
Fields - RFand Mcrowave (order nunber SH-14886).

3. The guidance in references (d) and (j), or in the
application and neasurenent sections , below, that is derived from

reference (d) , is not intended to preclude use of other
appropriate RF hazard neasuring and eval uati on net hodol ogi es.

B. =1- -2~ S 6-1 -

1. The PELs refer to tine-averaged exposure val ues obtained
by spatial averaging of S or the nean squared Eand H val ues over
an area equivalent to the vertical cross-section of the human
body (projected area) . In nonuniform fields, spatial peak val ues
coul d exceed the PELs even though the spatially averaged val ue
does not exceed the PELs. Spatial peak values are limted by the
parti al -body PELs given in section L). of tables 6-1-1 and 6-2-1
(attachnents 6-1 and 6-2).

2. For exposures at frequencies less than 300 MHz, the
applicable PEL is given in ternms of rms E or H values. Although
not technically correct under near-f ield conditions, PELs also
may be expressed in terns of plane-wave-equival ent values as
shown by the S values in parentheses forthe E and H fields,
respectively, at frequencies |ess than 100 MHz.

3. The PELs in section A of table 6-1-1 (attachnent 6-1)
refer to values averaged over any 6-mnute period for frequencies
| ess than 15 GHz, and over shorter periods for higher frequencies
(eg., 10 seconds at 300 GHz). The PELs in section A. of table
6-2-1 (attachnent 6-2) refer to values generally averaged over
any 6-mnute or 30-mnute period for frequencies less than 3 GHz.
For certain frequency intervals, the averaging period wll vary
as a function of frequency as shown in section A of tables 6-1-1

and 6-2-1 (attachnents 6-1 and 6-2)
4, For exposure durations |less than the averagi ng, period,

t he maximum permissible exposure level, PEL’ , in any tine
interval equal to the averaging period is, PEL = PEL [Tee/Tesp) ,
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where T, is the exposure duration in that interval expressed in
the sane tine units as T,..

5. Measurenents to determ ne adherence to the PEL should be
made at distances of at |east 20 centineters (cm or greater from
any reradiating objects or reflective surfaces.

6. The PEL values may be relaxed in the case of partial -body
exposure, or by reference to the SAR exclusion rules, or the low-
power device exclusion rules, as follows:

a. Partial Body Exposure |In the case of partial-body

exposure conditions from highly directional sources or from
substantially nonuniform fieldsover anarea equivalent to the
body, relaxation of the PELs of section A of tables 6-1-1 and 6-
2-2 (attachnments 6-1 and 6-2) is allowed for exposures limted to
a portion of the body. Maxinmum values for partial-body exposures

limts are in section D. of tables 6-1-1 and 6-2-1 (attachnents
6-1 and 6-2). Partial-body limts do not apply in the case of
di rect exposure to the eyes.

b. SAR Exclusion Rule. ThePELs in section A of
tables 6-1-1 and 6-2-1 (attachnents 6-1 and 6-2 ) nmay be rel axed

by reference to SAR Iimts through cal cul ati ons or neasurenents,
as foll ows:

(1) Controlled Environment Exclusion

(a) At frequencies between 3 kHz and 100 kHz,
the PEL can be exceeded, if it can be shown that the peak rns
current density as averaged over any 1 cnfarea oft is sue and
over 1 second does not exceed O 035 (f) mA/cm? where f is in kHz.

(b) At frequencies between 100 kHz and 6 aHz,
the PEL may be exceeded if the exposure conditions can be shown

to produce SARS below 0.4 Wkg as averaged over the whol e body,
and spat ial peak SAR val ues not exceeding 8 Wkg as averaged over
any one gram of tissue; except for the hands, wists, feet, and
ankl es where the spat ial peak SAR shall not exceed 20 Wkg as
averaged over any 10 grans oftissue, and the induced body
currents conformwith the values in section B. of table 6-1-1
(attachnent 6-1)

(c) At frequencies above 6 GHz, where body
absorption is quasi-optical and body resonance considerations do
not apply, the PELs may be relaxed using the tine-averaged |limts
for partial -body exposures given in section D. of table 6-1-1
(attachment 6-1 )

(2) Uncontrolled Environment Exclusion

(a) At frequencies between 3 kHz and 100 kHz,
the PEL can be exceeded, if it can be shown that the peak rms
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current density as averaged over any 1 cnfarea of tissue and
over 1 second does not exceed 0.0157(f) mA/cm? where f is in kHz.

(b) At frequencies between 100 kHz and 6 aHz,
the PEL nay be exceeded if the exposure conditions can be shown
to produce SARS below 0.08 Wkg as averaged over the whol e body,
and spatial peak SARS not exceeding 1.6 Wkg as averaged over any
one gram of tissue; except for the hands, wists, feet, and
ankl es where the spatial peak SAR shall not exceed 4 Wkg as
averaged over any 10 granms of tissue, and the induced body
currents conformwth the values in section B. of table 6-2-I

(attachment 6-2).

(c) At frequencies above 6 GHz, where body
absorption is quasi-optical and body resonance considerations do
not apply, the PELs nmay be relaxed using the tine-averaged limts
for partial -body exposures given in section D. of table 6-2-1,

attachnment 6-2.

c. Low Power Dewice Exclusion At frequencies between
100 kHzand 1.5 GHz, the PELs given in tables 6-1-1 and 6-2-1

(attachnents 6-1 and 6-2 ) nay be exceeded under the follow ng
conditions for devices in which the radiating structure i s not
mai ntained within 2.5 cm of the body:

(1) Cent rolled environnent | ow power device
exclusion pertains to devices that emt RF energy under the
control of an aware user. That excl usion addresses exposure of

t he user.

(a) At frequencies between 100 kHz and 450 wmHz,
the PEL may be exceeded if the radiated power is 7 watts, or

| ess.

(b) At frequencies between 450 and 1500 wmHz,

the PEL may be exceeded if the radiated power is (7) (450/f)
watts, or less, where f is in M.

(2) Uncontrolled environment |ow power device exclu-
S ion pertains to devices that emt RF energy wthout cent rol or
know edge of the user.

(a) At frequencies between 100 kHz and 450 miz,
the PEL nmay be exceeded if the radiated power is 1.4 watts, or
| ess.

(b) At frequencies between 450 and 1500 MHz,

the PEL may be exceeded if the radiated power is (1.4) (450/f)
watts orless, where fisln WMiz.

1. In applying the PELs |listed in tables 6-1-1 and 6-2-1
(attachnents 6-=1 and 6-2) for different situations, such as
characteri zations of the EMFs, determning the PEL safe distances
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or assessnent of personnel exposures, different neasurenent
consi derations nay be applied as follows:

a. RE Field Characterization  For reactive near-field
conditions, generally both the E and H fields nust be determ ned
for frequencies |less than 300 MHz. For frequencies equal to or

| ess than 30 MHz, that can only be acconplished by neasurenent of
both field strengths. The need to neasure both E and H fields
bel ow 300 Mz derives from a consideration of the spatial
variation in E and H field strengths in the reactive near field
of an antenna. PEL boundary |ocations are to be established by
determning the farthest distance from the radiating source that
a PeEL val ue can be exceeded using appropriate neasurenent
techniques for the conditions of neasurenents.

Assessment of Personnel Exposure. |n determning

b.
whet her a person has received exposure in excess of the PEL,
exposure averaging tines and whol e-body spatial averaging are
| nportant factors in making the assessnent. Under certain
condi tions, neasurenent of the vertical E field conponent rather
than the total E field may be used for determ ning conpliance in
terns of whol e-body-averaged sars. For | ow power devices, such
as hand-held, nobile, and narine transmitters, the | ow power
exclusion criteria of paragraph B.6.c., above, can be used in
assessi ng exposure conditions. Even though those | ow power
devices may have |ocalized fields that exceed the PEL field

val ues, the actual whol e-body or spatial peak SARs will not be
exceeded.
8. For m xed or broadband fields at a number of f requenci es

for which there are different values of the PEL, the fraction of

the PEL in terns of E*, H* orSincurred within each frequency
I nterval should be determ ned andthe sum of all such fractions

shoul d not exceed unity. A detailed exanple for that type of
calculation is in Appendix C of |EEE €95.1-1991 (reference (d))

c' hual® i - - -

1. Q@idance is provided for [imting the RF induced
currents (averaged over any 1 second) in the human body for free-
standing conditions (no skin contact wwth netallic objects); and
under conditions of grasping contact with netallic bodies to
limt the nmaxi num RF current through an inpedance equivalent to

that ofthe human body.

2. For controlled environnents, adherence to the induced
body current limts wll prevent |ocalized SAR in the ankles or
wrists from exceeding 20 Wkg. For uncontrolled environnents,
where individuals would not be aware of the existence of RF
currents, the values are set at levels that wll not be normally
perceptible to individuals. | n general, between 3 kHz and 100

kiz , the perception threshold is related to a tingling or
prickling sensation; while between 100 kHz and 100 MHz, the
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perception threshold is related to a sensation of heat or warnth.
Under sone conditions, touching conductive objects that are in
the vicinity of a radiating RF antenna could result in a flow of
RF current of sufficient nmagnitude to be painful or that nmay
produce a burn at the point of contact.

3. Eval uati on of induced RF currents wll generally require
a neasurenent to determine the RF current flowing to ground
t hrough the feet of the individual, or the RF current flow ng
t hrough the hand in contact with a conductive surface. Currents
may al so be neasured by use of instrunentation which can sinulate
the electrical characteristics of the human body at the frequency
of the current to assess the expected current that would flow if

a person were to cone into contact with a conductive object.

4, Under various exposure conditions, application of the
field strength limts in section A of tables 6-1-1 and 6-2-1
(attachnents 6-1 and 6-2), in conjunction with the induced

current limts in section B. of tables 6-1-1 and 6-2-1
(attachnents 6-1 and 6-2), nmay not be consistent or anenable to
anal ysi s. Many vari ables, such as, near-field exposure

condi tions, physical contact with or close proximty to nearby
conductive surfaces, RF absorption enhancenent under resonance
frequency conditions, inherent differences in human body sizes,
w Il affect the neasured induced currents.

a. Wile section A of tables 6-1-1 and 6-2-1

(attachnments 6-1 and 6-2) specify maxi mum tinme-averaged exposure
field strengths, it is recommended that in those cases where RF

shock and burn conditions exist, action be taken to prevent
occurrence, either by reducing the induced currents or by
restricting area access.

b. In controlled environnents, mtigative neasures can
be taken to reduce the probability of hazardous conditions. Such
measures may include: protective gloves, awareness prograns SO
that individuals are alerted to the possible presence ofinduced
currents between the human body and conductive objects, and work
practices which |lessen the probability of receiving unexpected

shocks or bur ns.

c. Short or nonentary exposure in which induced body
currents may be above the levels in section B. of tables 6-1-1
and 6-2-1 (attachments 6-1 and 6-2), such as nmay occur while
noving through or in an area near an antenna, can be permtted
when conditions are not likely to cause an individual to
encounter RF shock or burns from inadvertent contact wth

conducti ve surfaces.

D -1= -2 : ]

1. Peak power exposure limtations are provided for pulsed
conditions where each pulse is less than 100 mlliseconds (msec)
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and there are no nore than 5 pulses in the tinme averagi ng peri od.
Those Iimts are given to prevent unintentionally high exposure
and to preclude high SA for decreasingly short w dths of pulses.
|f there are nore than 5 pulses during any tine period equal to
the averaging time, or if the pulse durations are greater than
100 msec, the tine-averaged S should not exceed the PELS given in
section A of tables 6-1-1 and 6-2-1 (attachnents 6-1 and 6-2)

2. For exposure to RF pulses in the frequency range of 0.1
to 300,000 mz, exposure is |limted by either a peak (tenporal)
E field of 100 kV/m for each pulse or in ternms of a peak S value
for each single pulse, whichever is nore limting. A maxi num
exposure to five such pulses, Wth a pulse repetition rate of at

| east 100 msec, i S permitted during any period equal to the
averaging tinme. For low frequencies and short pulses, 100 kV/m

Wil be the nore conservative |imt. For high frequencies and
| onger pul ses, peak S wll be nore conservative.

3. The limtation on RF fields under pulsed conditions,
(less than 100 msec), neans that the PEL as averaged over any
100 nsec is reduced by a factor of five, and a naxi num of five
such pulses 1Is permitted during any period equal to the averaging
time. Forexanple, in the mcrowave region for exposure to a
singl e pulse, the SA over any 6-mnute period Iis limted to
28.8 J/ kg per pulse (spatial average) wth a maxi num of five such
pulses (i. e., (5) (28.8 J/kg) = 144 J/kg) , which is equivalent to
a SAR of 0.4 Wkg over a 6-m nute period.

E. -1- -2- 1S 6-1 =

1. Implicit in the PEL definition of a whol e-body averaged
SAR of 0.4 Wkg for a controlled environment and 0.08 Wkg for an
uncontrolled environnent, is the assunption that spatial peak
SARS may occur that exceed the whol e-body averaged val ues by a
factor of nore than 20 tines. The values provided in section D.
of tables 6-1-1 and 6-2-1 (attachnents 6-1 and 6-2) allow for
equating substantially nonuniform field exposure or partial-body
exposure to an equivalent uniform field exposure.

2. For exposure of parts of the body, the spatially
averaged PELs given in section A of tables 6-1-1 and 6-2-1
(attachnents 6-1 and 6-2 ) nay be rel axed provided the peak val ue
of the nmean squared field strength does not exceed 20 tines the
square of the allowed spatially averaged val ues at frequencies
bel ow 300 MHz, or the equivalent S |evels do not exceed the
| evel s shown in section D. of tables 6-1-1 and 6-2-1 (attachments
6-1 and 6-2 ) as averaged over the T, periods given for
frequenci es above 300 MHz.

3. The rules above for relaxation of the Iimts for
parti al - body exposure do not apply for direct exposure of the
eyes, but the SAR exclusion rules in paragraph B. 6 .b., above, can
still be used to show confo-ante to the PEL, despite localized S
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val ues above the specified whol e-body average. | n such cases,
exposures to the eyes are limted by the basic exposure criteria
of a whol e-body averaged SAR of 0.4 Wkg (controlled environnent)
or 0.08 Wkg (uncontrolled environment) , and spatial peak SARS of
8 Wkg (controlled environnent) or 1.6 Wkg (uncontrolled

envi ronnment) as averaged over any one gram of tissue.

F -3- T 6-

1. The exposure guidance given is based on HPM narrow band
systens operating wthin the follow ng paraneters: nmaxi num pul se
wi dth of 10 microseconds, peak S of 0.1 to 10 xW/ecm?, frequency
greater than 100 MHz, repetition rate not greater than 10 pul ses

per second.

2. The exposure guidance is specific for HPM narrow band
systems and does not apply to exposure from EMP Dbroad-band
si mul at or systens. | f the HPM systemis not within those
paraneters, then the PELs in table 6-1-1 of attachnment 6-1 apply.

3. For personnel exposure to HPM in a controlled
environnment, the neasured f luence is not to exceed the val ues
given in section A of table 6-3-1 (attachnent 6-3) for any
single pulse or series of multiple pulses lasting |less than 10
seconds. The total fluence delivered over any 6-m nute period
shall not exceed the values insection A of table 6-3-1
(attachment 6-3). In all cases, the instantaneous E field shall

not exceed 200 kv/m.

4. |If the exposure values given in section A of table
6-3-1 (attachnment 6-3) cannot be net, then the total neasured SA
to the head shall not exceed 150 J/kg for any single pulse or 150
J/kg for multiple pulses in any 6-m nute period.

G SECTION B., TABLE 6-3- CF ATTACHMENT 6-3

Measurenents of EMF from broad-band EMP sinul ator systens
requi re special instrunentation and techniques because of the
i nherent rapid rise tinme and the high field strengths associ at ed
wth eMp. Refer to the technical office of the DoD Conponents
for nmeasurenent and eval uation assistance.

Attachments - 3
1. PELs for Controlled Environnents
2. PELs for Uncontrolled Environments
3. PELs for HPM and EMP Sinul ator Systens
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AB 6-1-1. PELS FOR NTROLLED ENVIRONMENT
A RF EMF
Power Aver agi ng
Frequency El ectric Magneti c Density (S) Time(T,,)
Range (f) Field (E) Field (H (M cnt ) (M nut es)
{MH2) {Aa/m) (E & H Fields)
E. H S
0.003 - 0.1 614 163 (10°, lo") 6
0.1 - 3.0 614 16. 3/ f (10°, 10°/£%) 6
3 - 30 1842/ f 16. 3/ f (900/ £, 10°‘/f£%) 6
30 - 100 61.4 16. 3/ f (1.0, 10/f%) 6
100 - 300 61.4 0. 163 1.0 6
300 - 3000 £/300 6
3000 - 15000 10 6
15000 - 300000 10 616000/ f" ™"’
B. RE | NDUCED CURRENT RESTRICTIONS
Frequency Maxi mum Curr ent Maxi mum Current Cont act
Range (f) Through Bot h Feet Through Each Foot Current
{MHZ) A{mA) AmA) A{mAl
0.003 - 0.1 2000f | ooof 1000f
0.1 - 100 200 100 100
c. PULSED RF FIELDS
Frequency Peak El ectric Peak Power Density/Pulse for
Range (f) Field (E) Pul se Durations < 100 msec
(MH7) (kV/m) (row/cnt)
0.1 - 300000 100 (PEL) (T,.)/(5) (pulse wdth )
D. PARTIAL-BODY EXPOSURES
Frequency Peak Val ue of Mean Equi val ent
Range (f) Squared Field Power Density
{(MH?7) (V/m’ or A’/m’) (mw cm?
0.1 - 300 < 20E’ or 20H
300 - 6000 < 20 oas
6000 - 96000 < 20 (f/6000 )™
96000 - 300000 40
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TABLE 6-2-1. PELS FOR UNCONTROLLED ENVIRONMENTS

A.  RE_EME
Power Aver agi ng
Frequency El ectric Magnetic Density (S) Tinme (T-m
Range (f) Field (E) Field (H) (nmWcni) (mnutes )
(MHZ) (V/m) (A/m) (E & H Fields) 2 S .. Bn
0.003 - 0.1 614 163 (10°, 10° 6 6
0.1 - 1.34 614 16. 3/ f (10% 10%/£%) 6 6
1.34 - 3.0 823. 8/ f 16. 3/ f (180/£%, 10'/£3) £2/.3 6
3.0 - 30 823.8/f 16.3/f (180/£%, 10/£%) 30 6
30 - 100 27.5 158.3 /£2%%* (0.2, 9.4x10°%/£%%¢) 30 0636 £+
100 - 300 27.5 0. 0729 0.2 30 30
300 - 3000 - f/ 1500 30 -
3000 - 15000 - f/1500 9o0000/f
15000 - 300000 - 10 616000 /£-2

B. RE _INDUCED CURRENT RESTRICTIONS

Frequency Maxi mum Cur r ent Maxi mum Cur r ent Cont act

Range (f) Through Both Feet Through Each Foot Current

AMHZ) {mA) {mA) AmA|

0.003 - 0.1 900f 450f 450f
0.1 - 100 90 45 45

c. RULSED RF FIELDS

Frequency Peak El ectric Peak Power Density/Pulse for
Range (f) Field (E) Pulse Durations < 100 nsec
{MHz) AkV/m) AmW/cm?)

0.1 - 300000 100 (PEL) (T.g) / (5) (pulse w dth)

D. PRARITIAL BODY EXPOSURES

Frequency Peak Value of Mean Equi val ent
Range (f) Squared Field Power Density
{MHZY ‘vi/mZ o KL M)

0.1 - 300 < 20E or 20H

300 - 6000 4

6000 - 30000 f/ 1500
30000 - 300000 20

Tabl e 6-2-1. PELs for Uncont rol |ed Environments
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TABLE 6-3-1. PELS FOR HPM AND EMP SIMULATOR SYSTEMS

A. HPM (NARROW-BAND SYSTFMS
Frequency Peak Electric Mxinum Fluence Level in Controlled
Range (f) Field (E) Environnents for Any Single Pulse or
(MHZ) (kV/m) or Series of Miultiple Pulses Lasting
Less Than 10 seconds Wthin Any
6- M nute Period
(I/cm?)
100 - 300 200 0.36
300 - 3000 200 3.6(£/3000)
> 3000 200 3.6

B. EMP SIMULATORS (BROAD-RBAND SYSTEMS)

Frequency Peak Electric Field (E) in
Range (f) Controll ed Environnents
(MEZ) (kV/m)

0.1 - 300000 100

Tabl e 6-3-1. PELs for HPM and EMP Si nul ator Systens



Feb 21, 95
5955. 11 (®necl 7)

BUCK

WHITE BACKGROUND

S WARNING Rraoio rrecuency Hazaro

WHITE BACKGROUND
BLACK LETTERS

Opti onal yYellow/Red Border

=

WARNING Al FREEUOEY aadaiD

15

WARNING e ADnbcy sl

WARNING oo reasc w9
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Figure 7-1. RF Hazard Warning Sign Format
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SAMPLE FORMAT
LASER EXEMPTI ON NOTI FI CATI ON

| n accordance with Exenption No. 76EL-01DOD |ssued to the
Departnent of Defense on July 26, 1976, by the Comm ssioner of Food
and Drugs, the following electronic product has been exenpted from
Food and Drug Admnistration (FDA) radiation safety perfornmance
standards prescribed in the Code of Federal Regulations, Title 21,

Chapter 1, Subchapter J.

Laser Type

Manuf act ur er

Contract Nunber

Nunber of Lasers

National Stock Number (if avail abl e)

Exemption Qualification

Conbat

Conbat Trai ni ng

Cl assifi ed

Laser products exempted under 76EL-OIDOD will be labeled by the
manuf acturer as follows:

CAUTI ON

This electronic product has been exenpted from FDA
radi ati on safety performance standards prescribed in
the Code of Federal Regulations, Title 21, Chapter I,
Subchapter J, pursuant to Exenption No. 76EL-QO DCD

| ssued on July 26, 1976. This product should not be
used w thout adequate protective devices or
procedur es.



